SUMMARY Twenty-one insulin-dependent diabetic children completed a trial of4 different breakfasts, given in random order. Three diets differed in fibre content. The fourth diet contained soya beans as part (38 %) of the dietary fibre source. Children collected capillary blood samples on to filter paper strips which were analysed for blood glucose content. Each morning the children were asked to exercise vigorously for an hour and to rest for an hour, resulting in comparable rest and exercise periods for each child. Mean initial blood glucose levels on the 4 diets were not significantly different. The low-fibre diet resulted in the highest blood glucose concentrations after breakfast. Blood glucose levels on the high-fibre diet did not differ from those on the medium-fibre diet. The bean diet produced the lowest mean blood glucose level and the smallest reduction in blood glucose level in the hour before lunch. All the children found the bean diet unacceptable but liked the high-and medium-fibre diets, which were as popular as the low-fibre diet. The level of prescribed exercise had no effect on the level of blood glucose. It appears that the potentially major benefits from beans are limited by their unpalatability. The more acceptable cereal fibre produces a smaller but important benefit on morning hyperglycaemia after breakfast.
Mid-morning hyperglycaemia is a major problem in the diabetic child, even if control is fairly good during the rest of the day. Diets rich in natural fibre have been shown to reduce post-prandial hyperglycaemia and improve diabetic control in insulin1-4 and noninsulin-dependent25 adults. Indeed, the British Diabetic Association now recommends a high-fibre diet for all diabetics.6 Beans as the source of dietary fibre result in an exceptionally low blood glucose response.7 8 Experiments in vitro9 confirm the slow release of glucose from beans during the process of digestion, but this is probably not the only mechanism, as improved glucose tolerance continues for up to 4 hours.10 Unfortunately, legumes are not acceptable in large quantities partly because they involve a major departure from the normal British diet, and partly because ofunpleasant side effects, including increased stool bulk and flatus production.
In the only study" in diabetic children on calories, and had the same fluid content (520 ml).
There was a higher protein content in the bean diet. The 4 diets were given in random order, each one repeated on 2 consecutive mornings. Capillary blood samples were taken by the children themselves using an autolet on to filter paper strips immediately before, and 30, 60, and 120 minutes after both breakfast and the mid-morning snack (7 samples in all), and the samples sent to the laboratory for blood glucose analysis, using a modified glucose oxidase method.'2 Statistical significance was assessed using analysis of variance on the results from the 21 children completing the test. Blood glucose levels at the 7 times during the morning were compared on the 4 diets.
Each day the children were asked to exercise vigorously for an hour and to rest for an hour before the snack and before the last blood glucose estimation, before lunch. These two periods of exercise and rest were alternated each day, resulting in 8 pairs of comparable exercise and rest periods for each child. Differences in blood glucose changes between the exercise and rest periods were estimated for each child. No attempt was made to quantify the amount of exercise taken; the children were asked to exercise vigorously in whatever way they liked. In practice, cycling, running, and walking were the most common forms of exercise, but many children undertook a wide variety of activities.
The study was approved by the District Ethical Committee. 1
Results
Therewas nosignificant difference in thefasting blood glucose levels before the 4 diets. With the bean diet the mean blood glucose level one hour after breakfast was 5.2 mmol/l (93.7 mg/100 ml) lower than on the low-fibre diet, and 3.4 mmol/l (61.3 mg/100 ml) lower than on the high-fibre diet (Fig. 1) . The mean blood glucose levelwassubstantiallylower(P<0.001) on the bean diet than on all other diets up to half an hour after the snack and remained significantly lower (P<0.01) for a further half hour. There was no significant difference in the mean blood glucose levels between the high-and medium-fibre diets at any time. The low-fibre diet resulted in higher (P<0.05) mean blood glucose values than the medium-fibre diet from one hour after breakfast to one hour after the snack. The mean blood glucose level 2 hours after the snack fell significantly less (P<0 .05) with the beans than with the other snacks (Fig. 2) .
There was no significant change in blood glucose level with exercise. The average change after exercise was -2.1 mmol/l (-37.8 mg/100 ml), and after the rest period -2.2 mmol/l (-39.6 mg/100 ml). The blood glucose level at the time that exercise was taken had no influence on its effects. Estimation of type II errors indicated that there was a 5% chance of missing a difference of 0-7 mmol/l (12.6 mg/100 Ml) in change in blood glucose level owing to exercise.
Twenty of the children were asked which diet they preferred. All except one disliked the bean breakfast and snack. Half the children thought the low-fibre diet the most enjoyable. All except one were already eating a medium-or high-fibre diet (this was being encouraged in the clinic at the time of the study). Symptomatic hypoglycaemia was reported by only one child on 2 mornings before lunch, once with the high-fibre diet and once with the beans. Discussion Diabetic control is notoriously difficult to gauge accurately,13 although its assessment has been greatly improved by the advent of glycosylated haemoglobin measurement and home blood glucose monitoring. These two methods confirm the poor quality of control in most children with diabetes.14 Two recent studies15 16 show the high blood glucose levels that occur on both once-and twice-daily insulin regimens, especially after breakfast. Postprandial hyperglycaemia may be reduced by Our study confirms the frequency of hyperglycaemia after breakfast in diabetic children. Beans virtually abolish the post-prandial hyperglycaemia without increasing the risk of hypoglycaemia or requiring the dose of insulin to be altered. Until more acceptable bean recipes are found, diabetic children and their families should be encouraged to avoid highly refined foods.
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